with somatic diseases than in healthy people. [3] [4] [5] A large, prospective, community-based study in Canada found that 4% (confidence interval [CI]: 3.3-4.7) of those with medical conditions versus 2.8% (CI: 2.2-3.4) of those without developed depression over a 2-year period. [6] Another study performed a meta-analysis [7] of studies investigating the prevalence of depression in coronary heart disease (CHD) in China, with the results showing that patients with CHD had a high prevalence of depression: 51% in hospitals and from 34.6% to 45.8% in the community. However, unrecognized rate of depression is high in clinical practice. [8, 9] Furthermore, it has been suggested that chronic somatic diseases might have a negative impact on the overall functioning, [10] recognition rate, or treatment response [11] of depressed patients, and that these patients are associated with a higher risk of recurrence or chronic course of depression.
Furthermore, studies have suggested that depression has a high comorbidity with chronic somatic diseases. [12] [13] [14] For example, a meta-analysis of studies that tested the bi-directional relationship between depression and type 2 diabetes showed a high relative risk of 1.60 (CI: 1.37-1.88) for the incidence of diabetes associated with depression. [14] Another meta-analysis of the impact of depression on various cardiovascular diseases (CVDs) showed that depression might be an independent risk factor for the onset of a wide range of CVDs. [13] However, it is important to note that although a high comorbidity in depression and somatic diseases has been highlighted, few studies have comprehensively investigated and compared the socio-demographic characteristics, clinical symptoms, and antidepressant prescriptions of depressed patients with and without somatic comorbidity (SC).
Based on the above considerations, we conducted this study to investigate the prevalence of SC in depressed Asian patients, and to determine the differences in socio-demographic characteristics, depressive symptoms, and prescription patterns of psychotropic drugs of depressed patients with and without SC.
Methods

Study sample
The study was a part of the Research on East Asian Psychotropic Prescription Patterns project, an international, cross-sectional, case record, and drug-centered study using a standardized data collection procedure in Asian countries and territories. The sample included 2320 outpatients or inpatients from 42 psychiatric centers in 8 Asian countries: China (including the Mainland, Hong Kong SAR, Taiwan), India, Indonesia, Japan, the Republic of Korea, Malaysia, Singapore, and Thailand. All the survey settings are psychiatric departments.
A consensus meeting was held before the study to discuss methodological details, including uniformity of case selection, data collection, arrangement, and data entry procedures to assure comparability across sites and countries.
Each center used the same standardized protocol and data collection procedure. Briefly, patients were included if they (i) had been prescribed antidepressants on the day of the survey; (ii) could comprehend the aims of the study; and (iii) agreed to participate in this study, and provided written or oral consent according to the requirements of the clinical research ethics committees at the respective study sites. There were no specific exclusion criteria. The clinical research ethics committees of the respective centers granted approval for the study protocol.
Criteria of depression and somatic diseases
Diagnoses were made according to the major, standard, International Classification of Disease, 10 th revision (ICD-10) categories. Depression was defined as the presence of F32 or F33 in the ICD-10 diagnostic system. Somatic diseases were self-reported diseases monitored by a healthcare professional and/or treated with medication. We listed 17 common physical disorders: Myocardial infarction, congestive heart failure, peripheral vascular disease, cerebrovascular disease, dementia, chronic pulmonary disease, rheumatic disease, peptic ulcer disease, mild liver disease, diabetes without chronic complications, diabetes with chronic complications, hemiplegia or paraplegia, renal disease, any malignancy, moderate or severe liver disease, metastatic solid tumor, and HIV/AIDS. Somatic disorders not included on the list were to be written down in detail. We classified somatic diseases into 9 categories, and the percentages of patients with each category are shown in Figure 1 .
The 10 depressive symptoms in this study were selected based on the National Institute for Health and Care Excellence guidelines, the ICD-10 and the Diagnostic and Statistical Manual of Mental Disorders-IV. These are the core symptoms of depression that represent the mood and the vegetative and cognitive profiles of a depressive illness.
Classification of antidepressants
Fifty-six antidepressants in the Anatomical Therapeutic Chemical classification index by the WHO Collaborating Center for Drug Statistics Methodology (Oslo) were listed. Based on which chemicals in the brain they affect, the antidepressants were classified into 7 classes including tricyclic antidepressants, tetracyclic, monoamine oxidase inhibitors, selective serotonin reuptake inhibitors (SSRIs), serotonin norepinephrine reuptake inhibitors (SNRIs), noradrenergic and specific serotonergic antidepressant (NaSSA), and other newer antidepressants. Other newer antidepressants mean that they cannot be included in the former classes.
Statistical analyses
All analyses were performed using the Statistical Package for Social Sciences (SPSS ® ), version 21.0 (SPSS Inc., Chicago, IL, USA). Comparisons of socio-demographic and clinical characteristics between the comorbidity group and the noncomorbidity group were performed with independent samples t-test or Pearson Chi-square tests, as appropriate. Statistical significance was set at a two-tailed P < 0.05.
results
Prevalence of somatic diseases in depression
Of all the patients, 1240 were diagnosed with depression; among them, 375 (30.2%) had SC. The most common somatic disease was diabetes (n = 89, 23.7%), followed by cerebrovascular disease (n = 40, 10.7%) and peptic ulcer (n = 26, 6.9%). The percentages of patients with each system of somatic diseases are shown in Figure 1 .
Group differences in socio-demographic characteristics
As shown in Table 1 , almost all of the patients were from psychiatric departments; the average age of patients with SC was older than that of patients without SC (55.3 vs. 45.2 years, P < 0.001), and patients with SC had a higher frequency of seeing doctors at general hospital (74.7% vs. 47.2%, P < 0.001). No significant differences were found between the two groups in gender distribution or current setting.
Group differences in depressive symptoms
The number of patients with each depressive symptom and the respective percentages is listed in Table 2 . The two groups had different rates of four symptoms, with a higher frequency of persistent sadness and two vegetative symptoms (including disturbed sleep and poor appetite) in the SC group, but a higher frequency of cognitive symptoms (including poor concentration or indecisiveness) in the noncomorbidity group.
Group differences in psychotropic medication prescriptions
A total of 956 (76.7%) patients were prescribed one antidepressant. The three most commonly used antidepressants were sertraline (n = 245, 19.6%), escitalopram (n = 232, 18.6%), and mirtazapine (n = 201, 16.1%). SSRIs were the most commonly prescribed type of antidepressant (n = 841, 67.4%), followed by SNRIs (n = 213, 17.1%) and NaSSA (n = 201, 16.1%). Others included agomelatine, trazodone, and bupropion.
The between-group differences in the number and rate of patients with each type of antidepressant and other types of medication like antipsychotics are listed in Table 3 . As indicated, the SC group had a lower rate of patients prescribed SSRIs and anti-parkinsonian drugs and a higher rate of NaSSA and sedative hypnotics than the group without SC.
dIscussIon
To the best of our knowledge, this is the first large-scale, multicenter, international study to survey the differences in demographic characteristics, symptoms, and prescriptions of depressed patients with and without SC in Asia. The main findings are that a high percentage of the surveyed depressed patients had SC, the comorbid depressed patients were more likely to seek help at general hospitals, three depressive symptoms had higher rates in the comorbidity group, and the rates of the prescription of NaSSA were different between the two groups.
Several studies have investigated the rate of SC in depression. One study [15] reported that in 76 depressed patients in Croatia, 75% had SCs. Another study [16] reported that in 1209 depressed patients in the Netherlands, 43% had at least one SC. The STAR*D study [17] found that two-third of depressed patients had at least one concurrent general medical condition. In 1240 surveyed depressed patients in Asia, we found that 30% had SC, which is relatively lower than the previous studies. In our study, we surveyed the patients who were treated with antidepressants, which is different from other studies including all the patients with depression. Considering the higher patients were not recognized by clinicians and low rate of treatment for the patients with depression, [8, 9] the high rate of SC in depression is an important matter of public health concern in Asian countries and territories. In our study, another interesting finding was that 46.25% (n = 1173) of patients prescribed with antidepressants were not diagnosed with depression. We will analyze it further in another way.
Further, we found a higher rate of seeking help at general hospitals rather than psychiatric hospitals among depressed patients with SC (74.7% vs. 47.2%), and a higher prevalence of depressive symptoms, including depressed mood, disturbed sleep, and poor appetite. In line with our finding, a study conducted in China [18] reported that the rate of SC was higher in depressed patients who first chose general hospitals. That phenomenon may not be hard to understand given that comorbidly depressed patients predominantly report their somatic symptoms before any others. [19] The strong illness stigma reported in patients with mental disorders may be another important reason, which would mean that depressive symptoms are less discussed in general clinics. [20] These potential problems pose great challenges to clinicians in general hospitals, as several studies conducted in Chinese general hospitals have reported low rates of recognition and treatment of depression. [8, 21, 22] Moreover, some studies have shown that comorbid somatic diseases could prolong the duration of depression and that higher rates of comorbidity were associated with treatment resistance among depressed patients. [23] These findings, together with ours, suggest that it is important to identify and intervene in depression as early as possible in patients who have complaints of somatic discomfort. Specific examinations for symptoms such as depressed mood, disturbed sleep, poor or increased appetite, the latter two symptoms were recognized as the third factor of depression [24, 25] , would be helpful for the recognition of depression.
As shown in this study, newer antidepressants, especially SSRIs, were still the most prescribed antidepressants for depressed patients, followed by other novel antidepressants, which is in accordance with the findings of previous studies conducted in Asia. [26] Furthermore, we found significant differences in rates of prescribing NaSSA between the two groups (13.5% vs. 22.1%, P < 0.001). The reasons for this difference may be as follows. Because SC is associated with a higher frequency of treatment resistance in depressed patients, [23] according to World Federation of Societies of Biological Psychiatry guidelines, [27] a combination of an SSRI and mirtazapine is an evidence-based choice in depressed patients for whom monotherapy has failed. And it has special advantages over SSRIs in the treatment of certain symptoms, such as disturbed sleep, poor appetite, [28] [29] [30] and sexual dysfunction. [31, 32] Therefore, higher rate of patients in SC group used mirtazapine. A meta-analysis showed that SSRIs, especially citalopram, were associated with a dose-dependent increase in QTc interval. [33] A US Food and Drug Administration Safety Announcement advocated that citalopram should no longer be used at doses above 40 mg/d because in higher doses, the drug could unfavorably change the electrical activity of the heart without additional benefits in the treatment of depression. [34] However, it should also be noted that studies addressing the risks of other novel antidepressants are limited, and evidence-based guidelines for depressed patients with SC are unavailable. [35] It will thus be necessary to conduct large-scale clinical trials to test the advantages and disadvantages of other novel antidepressants and establish relevant guidelines for the use of these agents in depression with SC.
This study has several limitations. First and foremost is the sampling bias. The data were collected from eight different countries, and each center chose a certain day to collect data. Second, because the study was conducted at hospitals or universities in major cities, the data may not be generalizable to rural areas and smaller cities. It is possible that second-generation antidepressants are used much less at smaller hospitals or in rural areas due to a lack of financial support. Third, because of nonrandomized sampling method, the findings of this study may not be generalizable to the entirety of Asia. Another limitation is the variation of sample size at each participating center, which might have influenced the overall results.
In conclusion, the findings of this study suggest a high rate of SC in depressed patients in Asia, which may pose great challenges for clinicians recognizing depression, especially those at general hospitals. For a more efficient recognition of depression, clinicians should routinely examine symptoms related to emotions, sleep, and appetite when patients have complaints of somatic discomfort. Depressed patients with SC are more likely to use other novel antidepressants; thus, large-scale clinical trials of the efficacy and side-effects of these agents are urgently needed to contribute to a final development of guidelines for their use in depression with SC.
